INTRODUCTION
The purpose of this investigation is to consider the comparative development of orientation and attack towards a conspecific in various species of Canidae. KLEIMAN has observed that in certain canids, notably
Speothos the South American Bush Dog, orientation of attack during agonistic interactions is specifically directed towards the scruff of the neck and that the skin of this area is much thicker than in other areas of the body. We have the intimation therefore of a ritualization of attack patterns by specificity of orientation of attack and the possibility of some structural peculiarities (protective or enhancing to facilitate or direct orientation) in the area attacked. This investigation attempts to compare and contrast such patterns and structural peculiarities of attack-specific body areas in the domesticated dog, wolf, coyote, Arctic, red and grey fox.
Head
Turning and Looking Away.
SCHENKEL (i967) has discussed the significance of several social responses in captive wolves in relation to the expressions of domination and subordination. Of particular interest are his descriptions of submission (active and passive defense) in which the subordinate wolf assumes an immature or infantile posture (a classic 'cut-off' gesture, which may serve to remotivate the aggressor, CHANCE, ma62). In active defense, the provoked animal does not assume infantile submissive gestures when confronted by a dominant adversary, but shows patterns of withdrawal (avoidance) and aggression. In his analysis, SCHENKEL (op. cit.) proposed that the dominant wolf may turn its head away from a subordinate during an agonistic encounter and actually 'dares' the other to attack. This interpretation is in direct opposition to the view held by LoRErtz ( y66) and others who state that it is the submissive wolf that twists its head to one side and exposes its most vulnerable part (the neck and jugular vein) as a complete act of submission, which inhibits further aggression. The author has observed head turning in the same context as SCHENKEL, but is of the opinion that such behavior in the dominant wolf is a 'cut off' gesture. It will be shown in this paper that this behavior is more frequently seen in subordinate canids, where head turning and avoidance of eye contact acts as an appeasement and 'cut off'.
MATERIALS AND METHODS
Observations were made on a number of hand raised and semi-tame wild canids and in domesticated dogs detailed earlier by Fox ( i969). Prior to 12 weeks of age, these canids (2 wolves, 4 grey foxes, 4 Arctic foxes, 4 red foxes and 3 coyotes) were observed for approximately I hr daily and from 12 weeks of age a total of 180 hr of observations were made in an arena equipped with one-way observation windows. Various conditions were set up in this arena to evaluate social behavior (Fox et al., 1969 ). An additional 20 hr of observations on prey-killing behavior and competition over prey with a conspecific were also conducted. From these ontogenetic and situationstructured studies the species-specificity of orientation and attack towards particular body areas of a conspecific during play fighting and in actual fighting were determined. Observations were made in an attempt to clarify the conflictmg interpretations of head turning and avoidance of eye contact, which are pertinent in the ethological analysis of social behavior in Canidae. Qualitative data were collected from developmental studies of exploratory behavior and reactions to novel stimuli in 57 dogs (Fox & SPENCER, 1969) in 25 dogs of various ages reacting to a stationary model of a dog and in 6 litters of pups in which the ontogeny of play and of social patterns were determined. Subjects were of various breeds, predominantly sheep dog, beagle and chihuahua. Data were also collected from three hand-raised wolves, a group of 8 semitame adult wolves and from wolf packs in captivity at London and Whipsnade Zooms.
RESULTS

COYOTES
The first alarm reactions to noise was observed at 18 days of age. This reaction consisted of a sudden jerk of the entire body, orientation towards the isound source and then either a threat-gape (Fig. i ) or an escape reaction in which the animal ran away from the direction of sound with head and ears lowered: it would attempt to hide in a dark corner. At 21 days contactual
